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(57) Abstract 

PROBLEM TO BE SOLVED: To manufacture a 
piezoelectric thin film resonator which has a stable 
temperature characteristic in the resonance frequency, a 
high resonance response and an excellent resonance 
characteristic. 

SOLUTION: An AIN thin film 23A is formed on an upper 
face of a Si substrate 22, a cavity 24 is formed by 
opening a middle part of the Si substrate 22 and a 
piezoelectric thin film 25Z made of ZnO is formed on the 
upper face of the AIN thin film 23A. Stimulation 
electrodes 26b and 26a are provided to an upper side and 
a lower side of the ZnO piezoelectric thin film 25Z. 
Since the sign of a temperature coefficient of an 
elastic constant of the ZnO piezoelectric thin film 25Z 
is opposite to that of an AIN thin film support section 
27, the temperature coefficients are cancelled with each 
other resulting that the temperature coefficient is zero 
as a whole. Furthermore, since the ZnO and the AIN are 
piezoelectric materials, the resonance characteristic 
can be enhanced. 
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(b) ] . 

[0 0 5 4] VT9T4 7xrtv*W£.*. i )W£M4 7 

<d±iza i Nj&ve>j&*iMjea*a$4 4AMts ch 

12 (c) ) '. 3©^. M*m&J§vvrttttJf4 7 

^4 3 &Jg«U IHK$&8F4 4A4A'5Xffig4 2© 
JbHBifr CHI 2 (d) ] . «tfc» XA»>^S 

IZjz »J % SHK$#ffi4 4 A©_hffiKZ n OiE«?fB?4 5 

Z&JKAl/ C0i 2 (e) K *£;i/vx?£/g^TK 
£*t»i5&C <t UZn Offi«iglg4 5 Z ©_fctC@JSfli®li 
4 6b^t5 [HI 2 (f ) ] . ZL©«ke>lCt,T, 
Hi l»^LfeJ:^^3HKa©fE«IW«KF-4 1** 

[005 5] znO(Dp^wm<Dwmmi*M<mz 
*-rs«Hc*ru a i N©^^^©asft£raiE© 

ltft*LTV^**»&» #£ratfflf*ffl38*»4 4 A©_h 
fCZnOHWK4 5Z«bfeStE^««? 
4 1ft. ZnOE«^4 5ZfcffflJ|£#ffl4 4'A© 

[0056] s&c m&wnffi&tDE.wffig&m* 

T©^«gLfr*l/Ov^o£:©lC*rU 3©ffiHs»SI 

±ys?-4 1 iciotn z n ommmm4 5 z 

SZnO 4 4 A &«*t 6 A 1 N 
•H«7f*5*»e>. SHSffi«S4 6 a , 4 6b SrilbT 
Z n OH«13S4 5 ZRZmm%&®4 4 AtC«»«^ 
fcftt&DfS^ mm£im4 4 A£ZnOE.Wm4 5 
Z ©lS#Ki9WSBB#»£ U ftgjg 1^tK>x % 

[0 0 5 7] it, z©J:e>fc#'g*i©ffi*iW!y8B 
-?4 ltCMUi. SS4 2®Si£i>^>RJ:oT 

t£ < X V tiRL&tf&S. 

[0058]^ Z©|li©#B©E«SS£&j&?-4 1 
tCfeV^t;. ZnOtAlNt^AiTlfx, ZnO^ 
}£#g|S©_tlCA 1 NEWHK-feJgja-rs J^JCLTfcJ: 
W 

[0 0 5 9] (|g7©|ijSgmJK) Hi 3tt#SMB©SB7 
©29i^KJ:5ffi*lW!B8KP5 1 &3*"ttffiBBT?S> 
i©ffi«ffly«F?-5 Ui. S'i36K2 2CDjycA 

iW&2 2 Otp&SHZgM 2 4 5:^1" -5 3 £ «fc o T 

*©±K:Z.nO^«*B!2 
5Zfe««U S*>K:-e©±K:AlN£E«lW«2 5 AS: 
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Mlt^S. AlNffi@g§|2 5A©_h®tCl& 

Sffltg2 6b«U «ttS#8P2 7i;ZnOEE« 
5 Z©3HWC%»SJ§UBWi2 6 a.S»(trVN5. 

[0060] ^©i±m^i^ig^5 1 it. mm&mz 

7 2 6 a £©^^J*^T&S,6&l&tf 

[00 6 1] ZL(D£ote3MW&(Dffi§ftlZ-&\,^T%j. 

HHBBa#W2 7. znommm2 szsmiNE 

■«^2 5A®«flW©JtS:3iaK:B8fe-i-sri:tcj: 
[0 0 6 2] ZWlE.WmmPiMJ-S 1 T'i±, A 1 NjEEH 

mm2 5Atznos.mm2 5z^mmmwm2 6 

a, 2 6 b£S£*4xTV^£©T% I&fefiS*lg2 6 a, 2 

6 b zmi;TmB.nmm2 5 a, 2 5 zk:*sc«-ss:bj 
in-rs n. mmmm2 5 a, 2 5 z tc§pwi&*^ 

wttssesT?**. AiN^e>3&s»Bba#W2 

7{i, JWB«*g2 6a, 2 6 b&3©5l4C$>.S>#, Al 
20 N it&mmT'&Zfr 'fiMttfi 2 6a, 2 6 MC 

mwmffmai<ti& tmrnzm® 2 1 \z*>wmftmz 
■ «t o xw£tmfr y , ffimtwgs&j&y- 5 1 ©^yg^tt© 

[0 0 6 3] $e>tC Z©J:^fc*^E«SW*#SHF- 
5 1tC*oTtt. 5W8G£*#glS2 7 CE®gBI2 3A) © 
WW-t ltAlNE^i2 5A©iit 2&^L<-T 
ftfct JBEmR2'5 Z &tW>£: LT^^©#it^±T 

30 [0 0 64] (^8©^^M) HI 4t±*#§^©^9 
©HH©^^C«fcSBE , ^SK^yS?-5 2 £5Vr$TEHl?& 
-5. ZL©ja©£JKT?tt, il 3©fftM»5U 

mvmm%&$i2 7&tf&mmz5z, 2 5a«« 

tCfeVNT, ®Sffim^2 6b, 2 6a?;ZnOElii 
2 5Z©_L®£?»|gg£#glS2 7©T®i:^^btv% 

[0 0 6 5] £©ffi«lWJBSSKF-5 2T*t±. ^R33tSP 
2 7i:ZnO£EfWR2 5Z*«iHSWi«ffi2 6a, 2 6 
bizmt.nX^^(DX\ ffiMmWM2 6 a, 2 6b&ii 
40 LT^£l£i#gP 27tZn OE^g 2 5 Z izmmmf§? 

Wm2 5 Ait. mmM'9M2 6 a, 2 6b[a©^tCfe-£. 

f)\ Aimtmmmx'3bzfrt>. mmmmm2 6a, 
26 bizm^w&iftmtsn&ii. a .1 ns«^2 5 

AC*88«d«CJ:oT«EE*«*»y, ffi^K^B?" 
5 2©^g!|m©(6l±tC^#1-S„ fot, ^©Hi&£ 

ffiic v vr %», ■ ^©figatffci^cje'e. ^ 
50 immzmu fiMftcffotffi^fi2 5z, 25. 
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ARxmescsm 2 7 icix. v <&£ az < t 

5 2 &RfFT& Z. £ #T'#&o 
[0 0 6 6] (fg9©|Q©£JB0 m 1 5 fi##§l£©|g9 
©Jl^ffiUCcfc£ffi«»)g£»5 3 S^rWBSHT** 

s. i©E«WByye?-5 3ji. siifi2 2o±icz 

1 ®E 2 2 ©tftftgpiC^jH 2 4 feJgtfW*. Z n OfMK 

2 3Z©±fCAlN£E«BK2 5AS:?g)*U $e>&C-£ 
©±CZnOB£WSBl2 5Z&7K0tLTV^. Z 

n OffimiSK 2 5 Z ©±®tCll^mS 2 6b 10 
U ZnOsfm£#gP2 7£AlN|±lEtffl|2 5A©3t 

JWcWW«K2 6aS:«WTV^*. 
[0 0 6 7] Z<DI±Wmm#M?-5 3TI*. ZnOEE® 

&jg|2 5 Z£A 1 NffifKfffi|2 5AtfMHm&2 6 
a, 2 6 MC&*tlT^£©T\ SWgffl®g2 6 a, 2 
6b Sr«bTMEE««IK2 5Z, 2 5 AK:*»»#«:BJ 

Airrsi:. jE«ap$|2 5Z, 2 5AK#ttiW#»3i 

7tjU ®SS«<12 6a, 2 6b|H©*MC&SjK. Z n 20 
OttJEttHftTfeS***), M&iBffi^g2 6a, 2 6MC 
«H»«E*«m&DSns tZn OHBBS£j$aP 2 7 tCfcftflt 
#®c <fc otlEAW V . EMMWm?- 5 3 (Dim 
4#tt©lfiLhK:*^-r*. 

[0 0 6 8] ttoT. ^©JBjggJRCJSHTfc, £M 

«^efWCffoTfl£«M|i2 5Z, 2 5A«J 

fipgp 2 7 u ©&£uc < v ttwm&m- 5 3 

[oo6 9] (^i ocDmrnim mi 6t&&im<Dm 30 
1 0 (Dmmmmz * sew» 5 4 savrwiBH 

3£mvmm£mfc2 7Rxfj±wm2 5A, 25Z© 

ffi&UZ&WT. &JMFB9M2 6 b, 2 6aSA lNfft 
[0 0 7 0] 3©BE«$Si&&jg?5 4T'^ A 1 N£fcf| 

a«2 5Afciiiea#aP2 7«wwmffi2 6b, 2 6 

bT A 1 Nff«jSil2 5 A tmW&imZ 7 40 

tf-ca, av^^«a«ts:ieaT*s. znosm 

S*K2 5Zl£, ®igffi®|g2 6 a, 2 6 bRKO^feS 
#\ ZnOj4£E«H*4T*S^e>> SWmf§2 6a, 
2 6b lCM#mE^m&DS*VS Z n Offing 2 5 

5 4 ©£S^©|^K:#£*--&. got. 3©£d&U 
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[0071] (in (Dmm&M) 01 nmm&m 
1 1 ©sm©§?fguc ct 5 5 *7F~tmm 

2 2©_h®(CAlN^2 3A$:^U SiSfi22 
©cf^P^C^ 2 4 &^J*-r 5. A 1 NOR 2 3 A©± 
lCZnOffi®g^2 5Z£7£j&LTV^„ ZnO 

&.wmm2 5Z(D±wtrmzmmmmm2 6 b, 26 

a&iStfTV^,. 

[0 0 7 2] Z(DEm&mmi-5.5X'& ZnOSM 

mmz 5 z^mmmmmz 6 a, 2 6btc&*nTv^ 

©T\ SMSM«12 6 a, 2 6 b £ilLTEEm»BI2 5 
Z {cm^^I-t I: EPftlt £ 1 , £E^«K2 5ZtC3iffi^ 

mmzzmznt. mmwm2 6 a, 2 6 bfg©*uc 
Aimi&mmT'&zfrb. smmmm2 6 

a , 2 6b fC«^tEWTOiDa *v£ £Hm£#£gP 27IC 

*»s«0Sfc «fc o xm&tmfr v , 5 5 

®^yBWtt&lftLha**ii:*«T?#6. t£oT, 3©H 
jegflKcfcwttk ^5M^©jgS4ft4*^T'v §£ 

[0 0 7 3] (Hi 2©j£»g) 01 8{±2jC^©^ 

1 2 ©IQ^^C J:Sffi^3^»?5 6 SaVrWiiH 
T'&S. '©H^MT't^ 01 7©ff^^S7-5 
5fcBlJ«BK*#»2 7Xt]fZnOffi«BK2 5Z©« 

mz&^x. mmmmmz 6 b, 2 6a ^mwmmz 

7 ©JL®i:TM^c^LTV^-So 
[0 0 7 4] d©£E«iWByWF-5 6Tflt. ^g^ifgP 

2 7*^I6JBfflm@2 6 a, 2 6 MCg^ftTV^©-?, 
]5lMm@2 6a, 2 6bfejaUT«8Ba#aP2 7lC« 

ZfflM-t -5 i:, ^^ifSP 2 7 (c34HSBK«m 
U ^^3jf>X$:f#Sz:i:^T'a-5. -5. ZnO 
EE*5ggU 5Z(*. ®figffl®@2 6 a, 2 6 bfS©?|4C 
&>%>t>\ ZnO l«EW*S* e,, Sdgffl«® 2 6 

a , 2 6b \zm^m&mm-& ^ tzn ommmm 2 
t* v ^vNi^#tt^^-§si^^&?-5 6*«frr 

[0 0 7 5] (fgl Z(Dmm&M) 01 9ti*56W©H 

1 3©|Q&ta£tC«fcSEE®fm«lg? 5 7 &^1"^f®0 

3©JE^IKftl&?5 7{C^,oT{^ S iss 

2 2©JiMfCZnO»^2 Sil«22 
©*jfeaStC^?H2 4 $r^-r-5o Z n O^Bg 2 3 Z©± 
lCAlNJE^K2 5A$r^LTVN«,„ A IN 
EM 2 5 A©±iafctlCTffitCMffl«i 2 6b, 2 
6a?:^TVN^> 0 

[0 0 7 6] 3©ffi®gB|£»5 7 -ett.. AINffi 
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mmz 5 A&wflmnm2 6b, z& aizmzHx^z 

<DX\ 6 a, 2 6b £JibTflt**BI2 5 

A\zmm,m^zmu-tz>£. a i Nssmmz $Aizm 

§26a, 2 6b Kte9*BEjW^S ft* fc»ffiBS*» 

2 7 tc *>wmsm\z * otiffw y , £E«*n&gg 

[007 7] ogi 4<Dmmim mz o\&&m<m 
x&z. zammmx^ mi soEtwmmmi-s 

7fcWt*iBa«|J2-7&tfAlN£EWnii2 5A©« 
«tCteV^T,-Wfflmfll2 6-b, 2 6a£5*BI33*gP2 

[0078] z.<D&.wmmpm*5 st-n $mjg£&» 

2 7 3t>«gfl§®II 2 6 a, 26 b IBBCS!* tit I^S© 20 
T% ®M«i2 6 a, 2 6b £iSl,TlWJB9*»2 7 
C*«fI-*&eRiir*S 2 7 ic#t£GSBtf 

1 NEE*g^2 5AI1 S&iBffl®f§2 6 b, 2 6 aR3<Z> 

a i Ntiffimtm^*«*»e>. mmmmm 

2 6 a, 2 6blC#-§-mE^m&D^tV-5ilAlNffi«« 

2 5 ac %wm&mz * o xn&.im& Emm 

[0 0 7 9] ($15©^!) H2 1 tt*&9!cz>jg • 

1 5(Dmmmiz£ZE.wmm&m-5 9 &3*?-i&t®0 

2 2©±iRCAl-NiWR2 3AS:?gBRU Sifi«2 2 

®(ftW»»C3HH 2 4 &?Bj*-r.&- 0 A 1 N^2 3 A<D± 

fCZnOE®iBl2 5ZS:?RaU £ *>IC^<Z>_LK:A 1 

Nffi«HJ|2 5AS:?ia«bT^S. *LT. 

2 7&Uffi®®g2 5 Z, 2 5 Afr&fcS 3Jf«&©e> 

1. 1 JIfc'tf &I&i8ffl«*§2 6a, 26b T'&A/C*^*,, 40 

[0080] 3 cdk 5 9 x& wmstm 
zi tmrnmrnzsz, 2 5A<o$t>iMfcptf®mm 

mS2 6 b, 2 6 alC&£4xTV^GDT\ &ffl#m%2. 
6a, 2 6bS:iibTm^,##&Win1-St, -g-ZltCp 

-15. »y©2*tt. S*Bfflm&2-6a, 2 6bR3<Z>* 
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u $ & o&g^tic*t t»s y bfc<v see« 

«)gyy&^5 9 ^ts;i:^T^^ 0 

[0 0 8 1] (m 6©HSI9gJI» B2 2l£*^©!&- 

1 6 COmmmiZ <£ £EEm»BI£» 6 0 £^iT8t®K 
7?2j>5. £©M»|Jg8gJ-6 0lC&oT»±. S 

2 2©±jBtCZnOfWJ|2 3Z«:7»*U Si^&2 2 
(Dtp &mz&m 2 4 &jmt&o Z n 0«IK2 3Z©± 
lCAlNffi«WJt2 5ASJK^U £e>K^©±lCZn 
Offi^B^2 5ZftJB*LTV^«. -^LT. MK^ait 
2 7&tfffimiffil 2 5 A, 2 5 Z #e>fc* 3 J§«5t©e> 
■&l*e»SIHfiffl«ffi2 6 b, 2 6 aXmhX^Z. 

[0082] z.w±wmmm-6ox>\t. mmm® 

2 7 £J£«?»|g|2 5 A, 2 5 Z©^ i*£tt#Bfiffi 
Si2 6a, 2 6 btC^*tlTVN«.(DT\ fBM5ffi«^2 
6a, 2 6b&«bT«*ft#&B}ftrt-*2:, ^CllCp 

— *y©2Jfli. S^m^2 6a, 2 6b|B©#' 

sflimii 2 6a, 26b izm j %w±iffitiaz nz>z.wm> 
wtife#u ^h\z^mmt\zM\^x^R^im&v\z 

[0 0 8 3] (Ml 7(Dmfi&&M) IMT*^777 

fc^. w^mtfDmwm^m^z^x^ m<m.n 
B&±^2mLxt0m^fflmzimLttoys>. 

[oo84] mx\-L mzz \m^wm.(D cm 1 ion 
t, m^mmcDs^mm^ 6 1 <Dw&z>msm & 

S^LT^^o i0E^H»6 lipoid ^7 
^j£K4 2©_h{Co:T¥^^^4 3 ZftVX&Zffi&D 
AlN«I!Bg#*»4 4A&^U ^H^a#gP4 4A© 
_hlCZnOEE^^4 5ZjfeJB*U ZnOffi^^4 
5 Z©±®SU E T®(ClfiiSffim^4 6 b, 4 6a £7£jf& 

[0 0 8 5] 3©J±m^S?-6 1 T'W. ffi^K4 
5 Z**SlSfflm@4 6 b, 4 6a jC^*tlTV^5©7?, 
S«fl§®14 6 a, 4 6b$:abTJE^^4 5ZtC« 

#SP4 4 A«, mm%WMA 6a, 46 bH®!?l>JC»* 
A\ A 1 mi&.WvmX'3bZ>frib. Hfig4 6 a, 
4 6 btCM-^mffi^W*D$tlSi:gKK3a#gP4 4 ACfe 
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28BWtt£lRl±3-££ 3 tot, d©IQS 

-e^s. 

[0 0 8 6] (mi 8©HJ6J£Jg) m2.4\,3#$mo>%i 

1 8 (Dmrnem^z. «t sj£«&si?- 6 2 ©#£g s^-rwns 

0T'£>S„ 3©|y^^fCfeoT(i, Sil®2 20± 

£M2 4£^J&LT&U, ^©S i^2 2©JWCl&lg 
fflSi2 6a, AlNii2 3A, Zn0^2 5^ 10 
BffiJB«K2 6'b«:JBfiRl/tV*5. Si^g22 
©TW&C&S i0 2 !28 fclSttT^So 8Si#flB£: L 
"Hi. Si^K2 2©_L®lCS&ffifl§«*g2 6a£:AlN 
^2 3A»tg, AlN»«2 3AWB8*fcW 

»J S i»R2 2(D±iStCai^^>^$:aAU 
A 1 N^K2 3 AODHUPgPTOS i®R2 2<Z>— 
V*>t>'?Z>Z\£lZ£>)gm2 4 Sims. OV^ A 
lN^2 3A©±]gi; > ZnOM2 5ZSMU 
-?-©.J:JCBiBM«i2 6 b 6«W4X«J:VS 

[0 0 8 7] ^hs^jbh mi cD^a©KB»cfiv\T3S 20 

T=b, ffi«Bli:«g©ffi^*>i*^£«i:y, as 2 ©sas 
1 G&mm&mizmm-t zmsmmtf^mxtb 

So 

[0 0 8 8] ±m&m&&miz-&\,^T& S.WM 

LTZnOtA 1 N£»^;fo-£fc»£(CO^T8SB 
3tvCWlC%ZnO. LiNb03, LiTa 
O3, PbZrxTi (1-X) °3 (0^x^0.5 30 

2] mo>mmwmw&m&^<Dm*mir&&.mi 

PbZrxTi (1-X) O3 (0.54Sx^l) ©<fc 
[0 0 89] (Ml 9<Z>mmM) 02 5 (a) (b) 

(c) ttV>mt.3(c5§W©mi 9<Dm®&mz&s>-7j 
;i/*©[il&0T*&s. zme>©^>f;b^(i, *A&icfr 
^SJ£S?UfeH»7 1 6M^T««S#ifc5if-a7 
-f;Wt'*oT< 02 5 (a) iiLS7-fM7 2, 

(b) \ttm.-7J)\s* 7 3, (c) &7rS:7-<;i/#7 4 40 
h&oT^S. 

[0 0 9 0] lM©7^M7 2l 7 3. 7 411 * 
«WJC*»^i£EWn»«BT-7 1 £«VNTVNS©T% JS 

fc, B£®mH»7 1 ©#ft**KJf t*S©T% 

UTffifiSfffllftig^S 2, 3 4, 5 1©J:e»fC3JW(B6 
T'*i*t©^l&^tf±T©^K©KIP^m^t^t>© 

Srfflvvritf. ^fc§3^:7-r;i/#&*§S3i:#T'£So 

[0 0 9 1] *«WfC^SEEWHjyaiHPf>7 50 
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»^K^>'^y=i>«:^©m-?«»fc'%fflv^ 

••btVSo 

[0 0 9 2] 

imxmm] a»*3«iK:iB«©flE«#yBf-K:j:tLtf. 

4£*ftJI ©ff 5 (Cie^-r -5 Z.tiZj: y, 

bT©^Jf^©S J g^[§:lf iSif a tc-r S 3 

^ftjMwcu "tn&mmiz&mz-t&zttfX'Z 

So iot, sf*^HC|3«©Bh«««?-tCj:nH & 

£s. 

[0 0 9 3] »^2CIB*^M*SB^C«fc*tfi. tt 

^{c®^§m^,#-^ & A^-r s 3.i:(c<to t^t©e « 

<M*a»r5z:fc#T?£S©T. BM£M*<D&mis 

[0094] ZnO, LiNb03, LiTa03, P 
bZrxTi Q-x) O3 (OSxSO.52) l±, V 1 * 

ft©#^uTv^^e>, »#^4 \zmm>mmg*m- 

'JCfcftli. ^®i?^[©SLS^fc6^iE©ffim^Mi:^ 
to-SSZlttCcfc*;. *8Bfttt©&#^«jg^«:ff* 
-fS3i:#T-£So 
[0 0 9 5] A IN, PbZrxTi (l-X) O 
3 [0.54^xSl] ttffi*fla?S>oT. L^fe^yg 

tcia«©ffim^»ic j:^^ ^sra^©ss^c^ 

:fl©I±S«S£Ml^o-ttS Z. t\Z& 9 , £S8#f£©&8F 
[0 0 9 6] »*B5lCffi«©£E«ytx?»C:»oTJt. 

3 M&Jg<**ifcEEm#Stttp *©EmWi©tfc5ti®K:Bg 
LT*fffcfrffjg£&S©T\ igTOftC#oTg&5:;/J# 

f§£LT%jfofc©A5>;*#£*is©T\ ^a^n&E 

[0097] 6 \Z%W&>7 ■< JI?*Rtftit&B. 7 IZ 

^;b#^m-?*£§§S:#S3i;#T*£So «!&?-© 

[0®©ffi#fcuy8] 

[an mmmmg&m&m&tt-tfmmz'-sb 
s„ 

[02] *8^^©Sa^&WLfcfiE^HIfcE 

[03] ^#«it5r^t-St^©giJ'&i±^^«S?© 
«it^-r^fS0T'feS„ 

[04] *ftm<mi<Dmmfmz±2>EbWfflmm3- 
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[05] (a) ~ (i) \tm±(Dfrwmmfri'<DWk 

[as] *mi<Dm4<Dmmm\z±&&wmm3m3- 

[0i i] *mm(Dme0mmm.iz&z>mwmmM 

[01 2] (a) ~ (f > \m±(Dmmmmw^<m 
mxnzmw^zwmx&z,. 
[013] *mm<Dm7<Dmmmiz£zj±wmwm 

[014] mmoym s ©na^tasuc «t £ffim5*Byyg 
^©«3t^^-r®?®0T*fes„ 
[015] *m*<vm9<Dmmmiz£zj±wmmM 

[016] ^b^h i o (Dmm^miz j; sffm^Mft 

[01 7] *fg^^l l©^S^^Cj;Sffif^M« 
i&?<D«t5:^-r»TS0T-$>-5o 

[0i 8] immoymi 2<Dmmm\z±z>K.'mm& 



(10) #g§2 0 0 1-20 3 5 5 8 
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[019] *mw<Dm 1 3 <Dmmm\z& zmwmm 

[020] #58B8©H 1 4 (DW@&mz «fc &BEmKft 
^©^£^-fW®0T*$>£o 

[02 1] *«W©fl5l 5©H8^«fCj:SJE^Kft 
i&?^Z)«Jt&^-r^T®0T'feS„ 

[022] *$m<Dm 1 6 (ommmiz £ zmwmm 
io [023] #5§tii?©jg 1 7 ommtrnz * sjee«^k« 
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